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In the Claims 

1 . (Currently Amended) An apparatus, comprising: 

one or more heat exchanger components that in major part are operably located outside a 
rack-mounted computer chassis and serve to reduce one or more temperatures of one or more heat 
producing components supported within the rack-mounted computer chassis; 

wherein the one or more heat exchanger components are coupled with one of a front or 
rear surface of the rack-mounted computer chassis i without in major part extending b o yond 
wherein vertical and horizontal dimensions of one or more respective majo r parts of the one or 
more heat exchanger components are substantially equal to and coupled in alignment with 
vertical and horizontal dimensions of the one of the front or rear surface of the rack-mounted 
computer chassis; 

wherein a location of the one or more heat exchanger components at the front or rear 
surface of the rack-mounted computer chassis serves to allow a user to move the rack-mounted 
computer chassis in and out of a rack without uncoupling the one or more heat exchanger 
components from the rack-mounted computer chassis. 

2. (Original) The apparatus of claim 1, wherein the one or more heat exchanger 
components comprise a heat exchanger component, wherein the heat exchanger component 
comprises one or more portions of tubing; 

wherein the heat exchanger component passes a fluid through the one or more portions of 
tubing to reduce one or more of the one or more temperatures of the one or more heat producing 
components. 

3. (Currently Amended) The apparatus of claim 2, wherein the heat exchanger 
component comprises one or more fins with vertical and horizontal dimens ions substantially 
equal to and coupled in alignment with the vertical and horizontal dimensi ons of the one of the 
front or rear surface of the rack-mounted computer chassis , wherein the fluid transfers heat to the 
one or more fins as the fluid passes through one or more of the one or more portions of tubing 
against the one or more fins; 

wherein the one or more fins promote a reduction in the one or more of the one or more 
temperatures of the one or more heat producing components. 
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4. (Currently Amended) The apparatus of claim 3, wherein the one or more fins are 
operablv located outside the rack-mounted computer chassis, wherein the one or more portions of 
tubing comprise one or more heat transfer sections, wherein the one or more heat transfer sections 
comprise a first heat transfer section that abuts the one or more heat producing components; 

wherein the heat exchanger component moves the fluid through the first heat transfer 
section to promote a transfer of heat from the one or more heat producing components, wherein 
the transfer of heat from the one or more heat producing components serves to reduce the one or 
more of the one or more temperatures of the one or more heat producing components; 

wherein the one or more heat transfer sections comprise a second heat transfer section 
that abuts the one or more fins, wherein the heat exchanger component moves the fluid against 
one or more of the one or more fins to transfer heat from the fluid to the one or more of the one or 
more fins. 

5. (Currently Amended) The apparatus of claim 3, wherein the one or more fins 
are operably located outside the rack-mounted computer chassis^ w herein the heat exchanger 
component dissipates heat through the one or more fins to reduce the one or more of the one or 
more temperatures of the one or more heat producing components. 

6. (Currently Amended) The apparatus of claim 5, wherein the heat exchanger 
component employs a natural convection outside of the rack-mounted computer chassis to 
dissipate the heat, wh e r e in on e or mor e of th e on e og - moro fins are located outsid e of the rack ■ 
mount e d comput e r chassis, wherein the natural convection flows against the one or more of the 
one or more fins to dissipate the heat. 

7. (Currently Amended) The apparatus of claim 5, wherein the vertical and 
horizontal dimensions of the one of the front or rear surface of the rack-m ounted computer 
chassis and the vertical and horizontal dimensions of the one or more respective major parts of 
the one or more heat exchanger components comprise substantially constant ve rtical and 
horizontal dimensions for the rack-mounted computer chassis, wherein the heat exchanger 
component employs one or more fans located outside of the rack-mounted computer chassis to 
dissipate the heat, wh e r e in on e or mor e of the ono or- more fins arc op e rably locat e d outsid e of th e 
rack mount e d computer chas sivwherein the one or more fans force air against the one or more of 
the one or more fins to dissipate the heat. 
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8, (Currently Amended) The apparatus of claim 5, wherein the rack-mounted 
computer chassis comprises a rack-mounted computer server chassis with sub stantially constant 
vertical and horizontal dimensions, wherein the vertical and horizontal dimensions of the one or 
more respective maior parts of the one or more heat exchanger components are su bstantially 
equal to the substantially constant vertical and horizon tal dimensions of the rack-mounted 
computer server chassis, w herein the heat exchanger component employs one or more server 
system fans located inside of the rack-mounted computer server c hassis to dissipate the heat, 
wherein on o or more of the on e or mor e fin s are operably locat e d outsid e of th e rack mount ed 
computer chassis, wherein the one or more server system f ans force air against the one or more 
fins to dissipate the heat, 

9. (Currently Amended) The apparatus of claim 2, wherein the vertical and 
horizontal dimensions of the one of the front or rear surface of the rack-mou nted computer 
chassis and the vertical and horizontal dimensions of the one or more respective major parts of 
the one or more heat exchanger components comprise . substantially constant vertical and 
horizontal dimensions for the rack-mounted computer chassis^ wherein the heat exchanger 
component comprises one or more pump components operably located inside the rack-mounted 
computer chassis, wherein the one or more pump components move the fluid through the one or 
more portions of tubing. 



4 



PAGE 8/21 * RCVD AT 6/9/2006 9:10:49 AM [Eastern Daylight Time] * SVR:USPT0-EFXRF-5/1 1 * DNIS:2738300 * CSID:2623762994 * DURATION (mm-ss):05-24 



'06-86-09 08:09 FROM-ZPS Group, SC 2623762994 T-254 P009/021 F-260 



Malone, Christopher Gregory S/N: 10/738,435 

10. (Currently Amended) The apparatus of claim 2, wherein the vertical and 
horizontal dimensions of the one of the front or rear surface of t he rack-mounted computer 
chassis and the vertical and horizontal dimensions of the one or more respec tive major parts of 
the one or more heat exchanger components co m prise substantially constant vertical and 
horizontal dimensions for the rack-mounted c om puter chassis, wherein the heat exchanger 
component comprises one or more cold plates that a but one or more of the one or more heat 
producing components; 

j wherein one or more of the one or more portions of tubing pass through the one or more 

cold plates; 

J wherein the heat exchanger component passes the fluid through the one or more of the 

one or more portions of tubing to transfer heat from the one or more* cold plates to the fluid; 

wherein the coid plates transfer the heat from the one or more cold plates to the fluid to 
reduce the one or more of the one or more temperatures of the one or more heat producing 
components. 

11. (Currently Amended) The apparatus of claim 2, wherein the rack-mounted 
com puter chassis comprises a rack-mounted computer server chas sis with substantially constant 
vertical and horizontal dimensions, wherein the vertical and horizontal dimensions of the one or 
more respective major parts of the one or more heat exchan ger components are substantially 
equal to the substantially constant vertical and horizontal dimensions of the rack-mounted 
computer server chassis, w herein the fluid comprises a mixture of water and a coolant, wherein 
the heat exchanger component employs the mixture of water and the coolant to reduce the one or 
more of the one or more temperatures of the one or more heat producing components. 

12. (Currently Amended) The apparatus of claim 1 in combination with the 
rack-mounted computer chassis, wherein the vertical and horizontal dimensions of the one of the 
front or rear surface of the rack-mounted computer chassis and the vertical and horizontal 
dimensions of the one or more respective major parts of the one or more heat exchanger 
components comprise substantially constant vertical and horizontal dimensions for the 
rack-mounted computer chassis^ wherein the one of the front or rear surfac e of the rack-mounted 
computer chassis comprises an outer surface of the rack-mounted com puter chassis, wherein the 
one or more respective major parts of t he one or more heat exchanger components are coupled to 
an-the outer surface of the rack-mounted computer chassis. 
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13. (Currently Amended) The apparatus of claim 12, wherein the rack-mounted 
computer chassis comprises a rack-mounted computer server chassis that com prises the 
substantially constant vertical and horizontal dimensions, wherein the one or more heat exchanger 
components comprise a heat exchanger component, wherein the outer surface comprises a rear 
outer surface , wh e r e in the heat oxchanger component compris e s a size that is l es s than or oqual to 
a siao of the roar oute r -s urface of the rack-mounted computer server c hassis; 

wherein the rack-mounted computer server c hassis sits in the rack, wherein the size of the 
heat exchanger component allows removal of the rack-mounted computer server c hassis and the 
heat exchanger component from the rac k as a unit . 

14. (Currently Amended) The apparatus of claim 12, wherein the rack-mounted 
computer chassis comprises a rack-mounted computer server chassis that comprises the_ 
substantially constant vertical and horizontal dimensions, wherein the one or more heat exchanger 
components comprise a heat exchanger component, wherein a major part of the heat exchanger 
component is operably located at a location outside of the rack-mounted computer serverchassis; 

wherein the location promotes an ease of accessibility to the major part of the heat 
exchanger component, wherein the ease of accessibility promotes an ease of serviceability of the 
major part of t he heat exchanger component. 

15. (Currently Amended) The apparatus of claim 12. wherein the rack-mounted 
computer chassis comprises a rack-mounted computer server chassis that com prises the 
substantially constant vertical and horizontal dimensions, wherein the one or more heat exchanger 
components comprise a heat exchanger component, wherein the heat exchanger component is in 
major part operably located at a location outside of the rack-mounted computer server chassis: 

wherein a placement of the heat exchanger component at the location in major part 
outside of the rack-mounted computer server c hassis rather than in major part inside the rack- 
mounted computer server c hassis* promotes an increase in available space inside the rack- 
mounted computer server c hassis, wherein the available space allows for a placement of one or 
more additional computer components within the rack-mounted computer server c hassis. 
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16. (Currently Amended) The apparatus of claim 1» wherein the rack-mounted 
computer chassis comprises a rack-mounted computer server ch assis with substantially constant 
vertical and horizontal dimensions, wherein the vertical and hor izontal dimensions of the one or 
more respective major parts of the one or more heat exchanger components ar e substantially 
equal to the substantially constant vertical and horizontal dimensions of the rack-mounted 
computer server chassiSv wherein the one or more heat producing components comprise one or 
more server system p rocessors located within the rack-mounted computer server c hassis, wherein 
the one or more heat exchanger components serve to reduce one or more of the one or more 
temperatures of the one or more server system p rocessors. 

17. (Currently Amended) The apparatus of claim 1, wherein the rack-mounted 
computer chassis comprises a rack-mounted computer server chassis with substa ntially constant 
vertical and horizontal dimensions, wherein the vertical and horizontal dim ensions of the one or 
more respective major parts of the one or more heat exchanger components are substantially 
equal to the substantially constant vertical and horizontal dimens ions of the rack-mounted 
computer server chassis, wherein the one or more heat producing components comprise one or 
more server system c ircuit boards located within the rack-mounted computer server chassis, 
wherein the one or more heat exchanger components serve to reduce one or more of the one or 
more temperatures of the one or more server system circuit boards. 
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18. (Currently Amended) An apparatus, comprising: 

means for passing a fluid against one or more heat producing components located inside a 
rack-mounted computer chassis to promote a reduction of one or more temperatures of the one or 
more heat producing components; and 

means for operably locating in major part outside of the rack-mounted computer chassis, 
the means for passing the fluid against the one or more heat producing components; 

wherein the means for passing the fluid is coupled with one of a front or rear surface of 
the rack-mounted computer chassis,, without in major part extending b e yond w herein vertical and 
horizontal dimensions of a major part of the means for passing the fluid are substantially equal to 
and coupled in alignment with vertical and horizontal dimensions of the one of the front or rear 
surface of the rack-mounted computer chassis; 
j wherein a location of the means for passing the fluid at the front or rear surface of the 

rack-mounted computer chassis serves to allow a user to move the rack-mounted computer 
chassis in and out of a rack without uncoupling the means for passing the fluid from the rack- 
mounted computer chassis. 

19. (Currently Amended) The apparatus of claim 18, wherein the rack-mounted 
computer chassis comprises a rack-mounted computer server chassis with substa ntially constant 
vertical and horizontal dimensions, wherein the vertical and horizontal dimensio ns of the major 
part of the means for passing the fluid are substantially equal to the substantially constant vertical 
and horizontal dimensions of the rack-mounted computer server chassis, wherein the means for 
passing the fluid against the one or more heat producing components to promote the reduction of 
the one or more temperatures of the one or more heat producing components comprise means for 
moving the fluid through one or more portions of tubing* wherein one or more of the one or more 
portions of tubing abut the one or more heat producing components. 

20. (Currently Amended) The apparatus of claim 19, wherein the one or more heat 
producing components comprise one or more heat producing server system compone nts located 
inside the rack-mounted computer server chassis, wherein the means for moving the fluid through 
the one or more portions of tubing comprise means for moving the fluid between the one or more 
heat producing server system c omponents and one or more fins of the major part of the means for 
passing the fluid located outside of the rack-mounted computer serverchassis, wherein one or 
more of the one or more portions of tubing abut the one or more fins. 
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21. (Currently Amended) The apparatus of claim 19, wherein the one or more heat 
producing components comprise one or more heat producing server system comp onents located 
inside the rack-mounted computer server chassis, wherein the means for moving the fluid through 
the one or more portions of tubing comprise means for transferring heat from the one or more 
heat producing server system c omponents to the fluid to reduce the one or more temperatures of 
the one or more heat producing server system c omponents. 

22. (Currently Amended) The apparatus of claim 21, wherein the means for 
transferring the heat from the one or more heat producing server system c omponents to the fluid 
to reduce the one or more temperatures of the one or more heat producing components comprise 
means for transferring the heat from the fluid to one or more fins of the major part of the means 
for passing the fluid located outside of the rack-mounted computer seryerchassis. 

23. (Currently Amended) The apparatus of claim 22, wherein the means for 
transferring the heat from the fluid to the one or more fins located outside of the rack-mounted 
computer server c hassis comprise means for forcing air against the one or more fins to promote a 
reduction of one or more temperatures of the one or more fins, 

24. (Currently Amended) The apparatus of claim 18, wherein the rack-mounted 
computer chassis comprises a rack-mounted computer server chassis with substantially constant 
vertical and horizontal dimensions, wherein the vertical and horizontal dimensions of the means 
for passing the fluid are substantially equal to the substantially constant vertical and horizontal 
dimensions of the rack-mounted computer server chassis, w herein the rack-mounted computer 
server c hassis sits in the rack* wherein the means for operably locating in major part outside of 
the rack-mounted computer server_c hassis, the means for passing the fluid against one or more 
heat producing components comprise means for increasing accessibility of the rack-mounted 
computer server c hassis in the rack to promote an ease of serviceability of the rack-mounted 
computer server chassis. 
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25. (Currently Amended) A method, comprising the steps of: 

employing one or more heat exchanger components to reduce one or more temperatures 
of one or more heat producing components located inside a rack-mounted computer chassis; 

operably-locating the one or more heat exchanger components in major part outside of 
the rack-mounted computer chassis; 

coupling the one or more heat exchanger components with one of a front or rear surface 
of the rack-mounted computer chassis wahaa ^with vertical and horizontal dimensions of one or 
more respective major parts of t he one or more heat exchanger components in major p art 
extending beyond ali gnment with vertical and horizontal dimensions of the one of the front or 
rear surface of the rack-mounted computer chassis; and 

locating the one or more respective major parts of t he one or more heat exchanger 
components at the front or rear surface of the rack-mounted computer chassis to allow a user to 
move the rack-mounted computer chassis in and out of a rack without uncoupling the one or more 
heat exchanger components from the rack-mounted computer chassis. 
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26. (Currently Amended) The method of claim 25, wherein the rack-mounted 
computer chassis comprises a rack-mounted computer server chassis with substantially constant 
vertical and horizontal dimensions, wherein the vertical and horizontal dimensions of the one or 
more respective major parts of the one or more heat exchanger component s are substantially 
equal to the substantially constant vertical and horizontal dimensions of the rack-mounted 
computer server chassis, wherein the one or more heat producing co mponents comprise one or 
more heat producing server system components located inside the rack- mounted computer server 
chassis, wherein the one or more heat exchanger components comprise a heat exchanger 
component, wherein the heat exchanger component comprises one or more portions of tubing, 
wherein the step of employing the heat exchanger component to reduce the one or more 
temperatures of the one or more heat producing server system c omponents located inside the 
rack-mounted computer server c hassis comprises the steps of: 

pumping a mixture of water and a coolant through the one or more portions of tubing to 
the one or more heat producing server system c omponents; 

transferring heat from one or more of the one or more heat producing server system 
components with the mixture; and 

pumping the mixture through the one or more portions of tubing from the one or more of 
the one or more heat producing server system c omponents to a mapr part of t he heat exchanger 
component located at the front or rear surface of the rack-mounted computer server chassis , 

27. (Currently Amended) The method of claim 26, wherein the major part of the 
heat exchanger component comprises one or more fins located at the front or rear surface of the 
rack-mounted computer server chassis, the method f urther comprising the steps of: 

transferring heat from the mixture to the one or more fins; 
forcing air against one or more of the one or more fins; and 

dissipating heat at the one or more of the one or more fins to reduce the one or more 
temperatures of the one or more of the one or more heat producing server system c omponents. 
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28. (Currently Amended) The method of claim 26, wherein one or more of the one 
or more heat producing server system c omponents abut one or more cold plates, wherein the step 
^transferring heat from the one or more of the one or more heat producing server system 
components to the mixture comprises the steps of: 

transferring heat from the one or more of the one or more heat producing server system 
components to the one or more cold plates; 

moving the mixture through the one or more cold plates in the one or more portions of 
tubing; and 

transferring the heat from the one or more cold plates for a reduction of the one or more 
temperatures of the one or more of the one or more heat producing server system c omponents. 

29. (Canceled) 

30. (Currently Amended) The apparatus of claim 1 ? in combination with the rack, 
wherein the rack-mounted computer chassis comprises a rack-mounted computer server chassis 
with substantially constant vertical and horizontal dimensions, wherein the vert ical and horizontal 
dimensions of the one or more respective maior parts of the one or more heat exchanger 
components are substantially equal to the substantially constant vertical and horizontal 
dimensions of the rack-mounted computer server chassis, wherein the rack supports the rack- 
mounted computer server c hassis, wherein a major part of the heat exchanger component is 
accessible from an opening in a front or rear of the rack, 

3L (Canceled) 



12 



PAGE 16/21 * RCVD AT 6/912006 9:10:49 AM [Eastern Daylight Time] * SVR:USPT0-EFXRF-5/1 1 * DNIS:2738300 * CSID:2623762994 * DURATION (mm-ss):05-24 



'06-06-09 08:11 FROM-ZPS Group, SC 2623762994 T-254 P017/021 F-260 



Malone, Christopher Gregory S/N: 10/738,435 

32. (Currently Amended) The apparatus of claim 1, wherein the rack-mounted 
computer chassis comprises a rack-mounted computer server chass is with substantially constant 
vertical and horizontal dimensions, wherein the vertical and horizontal dim ensions of the one or 
more respective major parts of the one or more heat exchanger components are substantially 
equal to the substantially constant vertical and horizontal dimensions of the rack-mounted 
computer server chassis, wherein the one or more heat producing components co mprise one _or 
more heat producing server system components located inside the rack-mounted c omputer server 
chassis, the apparatus f urther comprising one or more fans to force a stream of air over the one or 
more heat producing server system c omponents and through the heat exchanger component 
coupled with the front or rear surface of the rack-mounted computer chassis. 

33. (New) The apparatus of claim 5, wherein the rack-mounted computer chassis 
comprises a rack-mounted computer server chassis, wherein the heat exchanger component 
comprises one or more fans located outside the rack-mounted computer server chassis that serve 
to force air against the one or more of the one or more fins to dissipate the heat, wherein the one 
or more fans located outside the rack-mounted computer server chassis are larger than one or 
more server system fans located inside the rack-mounted computer server chassis, wherein the 
one or more fans located outside the rack-mounted computer server chassis serve to dissipate the 
heat through cooperation with zero or more of the one or more server system fans located inside 
the rack-mounted computer server chassis. 

34. (New) The apparatus of claim 5, wherein the rack-mounted computer chassis 
comprises a rack-mounted computer server chassis, wherein the heat exchanger component 
comprises one or more fans located outside of the rack-mounted computer server chassis that 
serve to force air against the one or more of the one or more fins to dissipate the heat, wherein the 
one or more fans located outside the rack-mounted computer server chassis are one or more 
serviceable, fixable, and/or replaceable independent of one or more server system fans located 
inside the rack-mounted computer server chassis, wherein the one or more fans located outside 
the rack-mounted computer server chassis serve to dissipate the heat through cooperation with 
zero or more of the one or more server system fans located inside the rack-mounted computer 
server chassis. 
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